to elucidate the characteristics of a hormone dependent mammary cancer, primary and serial transplantations of four mammary tumors induced by 7, 12-dimethylbenz(a)anthracene were carried out using inbred Fischer rats with different hormonal environments. Two primary tumors wer e successfully transplanted into the rats receiving estradiol or progesterone, showing strongly hormone responsiveness. The transplanted tumors regressed after with drawing the hormone, and injection of estradiol and progesterone brought about a tumor regrowth after long period of dormant cells. The hormone responsive ness was lost by serial transplantation and metastasis occurred in rats with the hormone-independent tumor. The histologic appearance of the transplanted tumors was greatly altered by hormone, i.e., the tumor receiving estradiol showed plump epithelial cells with conspicuous vacuoles and large lumina of acini containing milk-like material, and the tumor receiving progesterone displayed fine acini com posed of thin epithelial cells and the regressed tumor exhibited flattened epithelial cells, forming a single layer and outlining cystic spaces. hormone respon siveness; transplanted tumors; dimethylbenzanthracene; mammary tumor Although there have been a number of investigations concerning the hormone responsiveness of DMBA-induced primary tumor of breast, little is known about the hormonal sensitivity of the transplanted tumor.1-5 It would be also of importance to know the characteristics of the transplanted tumor to examine the hormone sensitivity, since it would be reflected more uniformly and reproducibly in the recipients than in donors.
two groups were injected weekly with estradiol and progesterone beginning 8 weeks after transplantation, some of the tumors in both groups developed and increased in size. Tumor transplants in the groups of rats already treated with estradiol or estradiol and progesterone survived and grew until hormone injection was stopped. After withdrawal of the hormone, the tumors in these groups became smaller in size and one-third of the tumors regressed completely by 12 weeks. The tumors transplanted into intact female rats grew continuously. Grafts of Tumor II exhibited about the same growth pattern as those of Tumor I, though groups C, D, E and F were not observed after 9 weeks (Table 2) . In the grafts of Tumors III and IV, some tumors had palpated for the first few weeks, but then they disappeared completely in all groups of recipient rats , being diagnosed as `no take' after investigation for 30 weeks (Table 3) . 
2) Serial transplantations
Serial transplantations of these two transplantable tumors were carried out in groups of recipient rats as previously described (Table 4 ). Of 50 recipient rats which received the transplants of Tumor I-G1 of group C, the tumors developed only in rats receiving the hormone. Two of these tumors grew rapidly after 8 weeks of latent period, showing lung metastasis at autopsy (Fig. 2) . One of the tumors (Tumor I-G2) was transplanted into the each group of 36 rats and all the tumor transplants grew rapidly even in intact male rats, forming lung and lymph node metastases. Tumor I-G3 was then transplanted into 20 intact males and 7 intact females, and the tumors grew so rapidly that 9 rats died of tumor within 3 weeks with lung and lymph node metastases. Tumor II-G2, taken from Tumor II-G1 of group C, behaved in a manner similar to Tumor II-G1 and the changes of the character of the tumor occurred in the 4th generation of transplantation, so that Tumor II-G1 was successfully transplanted into intact rats.
3) Microscopic findings of the tumors
The primary tumors were classified according to the system designated by Scott et al.6 as; Grade A-composed of poorly differentiated cellular tumors with acinar formation-Tumors I and II fell into this category. Grade B-moderately differentiated cells showing fine acinar structure-Tumor III was thus classified. Grade C-consisting of well differentiated cystic acinar structure lined by a single layer of flattened epithelium-Tumor IV belonged to this category.
The histologic appearence and the transplantability of the primary tumors are shown in Table 5 .
The histologic appearence of the transplanted tumors appeared greatly in fluenced by the hormone. Tumor in the rats injected with estradiol showed acini which were composed characteristically of one to two layers of plump epithelial cells with conspicuous vacuoles and large lumen of acini containing an amorphous milk like material. Some tumors formed cysts filled with mucinous fluid (Fig. 3) composed of thin epithelial cells without vacuoles and neither secretory substances nor cyst were encountered (Fig. 4) . The tumors in cases injected with estradiol and progesterone exhibited the histologic appearance of both estradiol and progesterone (Fig. 5) . In the specimens of regressed tumors taken from groups C and D 12 weeks after withdrawal of the hormones, flattened epithelial cells, forming a single layer, outlining cystic spaces of varying shape and size were observed (Fig. 6) . Tumors obtained from intact males resembled the primary tumor which showed gland-like structures with papillary projections in the lumen with some secretion.
DIscsissION
The purpose of this study is to elucidate the biologic characteristics of a DMBA-induced tumor in a hormonally manipulated environment. For this purpose, we chose the transplantation of the primary tumors into inbred rats, since it would reflect the biologic characteristics of a DMBA-induced tumor in the many recipient rats in which a different hormonal environment could be easily induced. Previously we made an attempt to transplant DMBA-induced tumor using Sprague-Dawley rats, but failed to obtain a uniform transplantability. This seemed to be ascribed to the genetic differences of the recipient rats in their suscep tibility to the tumor; therefore, highly inbred Fischer rats were used in this experiment.
The data presented here indicate that some mammary tumor induced by DMBA was successfully transplanted into the inbred rats receiving estradiol or progesterone. This would indicate that a transplanted tumor taken from DMBA induced primary mammary tumor still maintained the hormone responsiveness for some periods of transplantations.
However, there was also evidence that it would be lost by serial transplanta tion, in view of the fact that tumor transplants grew in all recipient rats , even in intact males, after a few serial transplantations . Concerning the loss of the hormone responsiveness , there may be two possibilities that the transplantation may select the more malignant and independent variants as reported by Kim et al ., 8 or bring about the transformation of the hormone dependent cells into independent cells.
One of the interesting thing in this transplantation is the growth pattern of hormone dependent mammary tumors in intact males and castrated males in which tumor disappeared completely before injection of estradiol and progesterone, but it began to grow rapidly after injection of the hormone. This seems to suggest that the mammary tumor cells have laid dormant for a long time without exhibiting neoplastic growth until the host acquires an adequate hormonal environment for the tumor cells to proliferate. This catalytic effect of estradiol and progesterone may possibly relate to clinical cases in which metastasis or recurrence of human breast cancer was evident with the onset of pregnancy, but occurring considerably later than the therapeutic surgery.
Many workers reported that metastasis was very rare in DMBA-induced tumor, so some did not believe it to be a malignant cancer. In this experiment, however, extensive metastases to the lung and lymph nodes were produced by serial transplantations.
From this fact, it may be reasonable to consider that a DMBA induced tumor is malignant.
The histologic appearance of transplanated tumors seemed greatly altered by the administration of hormones. The tumors receiving estradiol displayed characteristically plump epithelial cells with conspicuous vacuoles and large lumina of acini containing milk-like substances and forming cysts. On the other hand, the tumors receiving progesterone were composed of thin epithelial cells, and no secretory substances nor cysts were encountered. Daniel and Prichard7 made a classification of DMBA tumor as non-secreting adenoma and milk secreting adenoma. However, our histologic investigation of the transplanted tumors originating from the same dornor revealed that the histologic appearance of DMBA-induced mammary tumor could be diversified to secreting, non-secreting, cystic and atrophic forms according to the hormonal environment of the host. This paper indicates some differences in transplantability and growth of some DMBA-induced mammary tumors with hormonally manipulated recipient rats. Indeed, some of these transplanted tumors appeared to be hormone dependent and a few tumor transplants even showed metastasis. Hormone responsive transplants of DMBA-induced mammary tumor in rats are considered to be a good model to study hormone dependent human mammary cance 
